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Overview:

» \What's the fuss about?

» What can be done
Current Applications
Future Applications

» Where is this all going?
» Can ultrafast solve my problem?



What Is all the fuss about?

Examples from our archives



400 u @ holes in ceramic

Mag = Date :29 Aug 2003
Stageat T= 300° qark ] Time :10:34:37




400 @ holes in glass

Mag= 190X wD Signal A =QBSD Date :29 Aug 2003
Stage at T = 30.0° . 3 EHT = 15.00 kv Time :15:50:40




Trenchi in glass

Mag= 240X Signal A=QBSD Date ;18 Mar 2003
Stage at T = 30.0 : 3 EHT = 20.00 kv Time :15:00:58




Array of pits in glass

KX wp= 12mm 3 2002

0o* EHT=2000kY  Time :11:37:50




2-D bar code in glass

Mag = 250X Signal A = QBSD Date :11 Nov 2003
StageatT= 0.0° . : EHT = 15.00 kV Time :15:39:55




Slots in SS stent

Signal A=QBSD  Date :4 Jan 2002
EHT=18.00kv WD= 28 mm Photo No. = 288 Time :11:54:02




Pillar in alley (UMICH)

Mag= 800X WD Signal A = SE1 Date :28 May 2003
Stage at T = 30.0° . 3 EHT = 15.00 kv Time :13:4847




HIghly deterministic




aser spot size

AccVY  Spot Magn WD Exp

Photo courtesy of Gerard Mourou, University of Michigan.




LASIK Eye Surgery

MicCrokeratome

PRKUSING Femtesecond Laser (Intralase Corp.)

Procedure

More info: www.intralase.com



Photomask Repair (I6M)
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100" u dia. thru hole in inconel
(no post processing)

Entrance Exit

Application: Injector nozzles



100w dia. thru hole in inconel

Mag= 100X Signal A = SE1 Date :1 Oct 2002
StageatT= 0 EHT =10.00 kV Time :8:37:36

Casting of the above holes.

Mag= 150X Signal A=QBSD Date :1 Oct 2002
Stageat T= 90 EHT = 20.00 kv Time :14:20:43




Thru hole in tungsten




EPA-mandated reduced emissions

Smaller diameter
hole

Better atomization of
fuel

Cleaner, more efficient
burn

Lower emissions and
greater fuel efficiency




Applications on the horizon

» Medical

= Stents

= Micro-syringes
» Microfluidics

= Lab-on-a-Chip
» Micro-bar-coding
» Semiconductor

= Transparent defect repair g "

- Structuring on nmiscale Lo




The guality Is great so why: IS
ultrafast taking so long?

» Commercial ultrafast 100
lasers produce ~1W' ofi 222
dverage power

Power means

Medical App.

throughput

Throughput means
money

Power (W)
=Y
(=]

/

1 -
Photomask Repair /

Fuel Injector Nozzles




Can ultrafast solve my problem?

» [0 find out you: can...

Workstations
p UMYV Series

Lasers
p CPA=21XX=I SEKIEes SYSLems

Applications lab

» Fully equipped ultrafast micromachining and
inspection lab

» Ready to test present applications or those on the
horizon




Are these systems
ieady. lior INEUSHRY2




The future






Thank you.
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